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(54) Transmission rate control method and radio network controller

(57) A transmission rate control method for control-
ling a transmission rate of uplink user data to be trans-
mitted by a mobile station, includes: determining, at the
radio network controller, that the mobile station is shifted
between a soft- �handover state in which the mobile station
establishes radio links with a plurality of cells and a non
soft-�handover state in which the mobile station establish-
es a radio link with only one cell; allocating, at the radio
network controller, a first temporary identifier or a second
temporary identifier as a common identifier for a common
transmission rate control to the mobile station based on
the determination of shifts; and controlling, at a cell which
establishes a radio link with the mobile station, the trans-
mission rate of the uplink user data of the mobile station
using the first temporary identifier or the second tempo-
rary identifier.
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Description

CROSS REFERENCE TO RELATED APPLICATION

�[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cation No. P2005-274651, filed on August 24, 2005; the
entire contents of which are incorporated herein by ref-
erence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0002] The present invention relates to a transmission
rate control method for controlling a transmission rate of
uplink user data transmitted by a mobile station, and a
radio network controller.

2. Description of the Related Art

�[0003] In a conventional mobile communication sys-
tem, when setting a Dedicated Physical Channel (DPCH)
between a mobile station UE and a radio base station
Node B, a radio network controller RNC is configured to
determine a transmission rate of uplink user data, in con-
sideration of hardware resources for receiving of the ra-
dio base station Node B (hereinafter, hardware re-
source), a radio resource in an uplink (an interference
volume in an uplink), a transmission power of the mobile
station UE, a transmission processing performance of
the mobile station UE, a transmission rate required for
an upper application, or the like, and to notify the deter-
mined transmission rate of the uplink user data by a mes-
sage of a layer-�3 (Radio Resource Control Layer) to both
of the mobile station UE and the radio base station Node
B.
�[0004] Here, the radio network controller RNC is pro-
vided at an upper level of the radio base station Node B,
and is an apparatus configured to control the radio base
station Node B and the mobile station UE.
�[0005] In general, data communications often cause
burst traffic compared with voice communications or TV
communications. Therefore, it is preferable that a trans-
mission rate of a channel used for the data communica-
tions is changed fast.
�[0006] However, as shown in FIG. 1, the radio network
controller RNC integrally controls a plurality of radio base
stations Node B in general. Therefore, in the conventional
mobile communication system, there has been a problem
that it is difficult to perform fast control for changing of
the transmission rate of uplink user data (for example,
per approximately 1 through 100 ms), due to the increase
of processing load and processing delay in the radio net-
work controller RNC.
�[0007] In addition, in the conventional mobile commu-
nication system, there has been also a problem that costs
for implementing an apparatus and for operating a net-

work are substantially increased even if the fast control
for changing of the transmission rate of the uplink user
data can be performed.
�[0008] Therefore, in the conventional mobile commu-
nication system, control for changing of the transmission
rate of the uplink user data is generally performed on the
order from a few hundred ms to a few seconds.
�[0009] Accordingly, in the conventional mobile com-
munication system, when burst data transmission is per-
formed as shown in FIG. 2A, the data are transmitted by
accepting low-�speed, high-�delay, and low-�transmission
efficiency as shown in FIG. 2B, or, as shown in FIG. 2C,
by reserving radio resources for high-�speed communi-
cations to accept that radio bandwidth resources in an
unoccupied state and hardware resources in the radio
base station Node B are wasted.
�[0010] It should be noted that both of the above-�de-
scribed radio bandwidth resources and hardware re-
sources are applied to the vertical radio resources in
FIGS. 2B and 2C.
�[0011] Therefore, the 3rd Generation Partnership
Project (3GPP) and the 3rd Generation Partnership
Project 2 (3GPP2), which are international standardiza-
tion organizations of the third generation mobile commu-
nication system, have discussed a method for controlling
radio resources at high speed in a layer-�1 and a media
access control (MAC) sub-�layer (a layer- �2) between the
radio base station Node B and the mobile station UE, so
as to utilize the uplink radio resources effectively. Such
discussions or discussed functions will be hereinafter re-
ferred to as "Enhanced Uplink (EUL)".
�[0012] Referring to FIG. 3, the mobile communication
system, to which the "Enhanced Uplink" is applied, is
explained.
�[0013] In step S2001, the mobile station UE is estab-
lishing a data connection (E-�DPDCH) for transmitting the
uplink user data with the radio network controller RNC
via the cell #10.
�[0014] In step S2002, when the reception power of a
common pilot channel from the cell #20 become more
than or equal to the predetermined value, the mobile sta-
tion UE transmits measurement report to the radio net-
work controller RNC.
�[0015] In step S2003, the radio network controller RNC
requests the cell #20 to establish synchronization of radio
links for uplink between the mobile station UE and the
cell #20, based on the transmitted measurement report.
�[0016] To be more specific, the radio network controller
RNC transmits, to the cell #20, a SHO setting request
including SHO parameters. The SHO parameters in-
cludes a channelization code for identifying a channel
configuration in the radio links for uplink, a scrambling
code for identifying the mobile station UE, and a start
time of the SHO.
�[0017] In step S2004, the cell #20 transmits a SHO
setting response for indicating that the cell #20 has re-
ceived the SHO setting request.
�[0018] In step S2005, the radio network controller RNC
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requests the mobile station UE to establish synchroniza-
tion of radio links for downlink between the cell #20 and
the mobile station UE.
�[0019] To be more specific, the radio network controller
RNC transmits, to the mobile station UE, a SHO setting
request including the SHO parameters. The SHO param-
eters includes a channelization code for identifying a
channel configuration in the radio links for downlink, a
scrambling code for identifying the cell #20, and a start
time of the SHO.
�[0020] In step S2006, the mobile station UE transmits
a SHO setting response for indicating that the mobile
station UE has received the SHO setting request. The
mobile station UE shifts from the Non- �SHO state to the
SHO state based on the SHO parameters. In step S2007,
the mobile station becomes in the SHO state with the cell
#10 and the cell #20.
�[0021] Based on the above steps, the mobile station
UE in the EUL is configured to connect to a plurality of
cells simultaneously in the SHO state, so as to prevent
the interruption of communication.
�[0022] Here, with regard to a certain mobile station UB,
a set of radio links established between the mobile station
UE and the cell controlled by the radio base station Node
B will be called as an "active set".
�[0023] The active set will be updated, for example,
when the mobile station UE shifts between the Non-�SHO
state and the SHO state, or when the cells to which the
mobile station UE establishes radio links are changed.
�[0024] Generally, when the effects of interference to
neighboring cells are considered, it is preferable to con-
trol the transmission rate of uplink user data of the mobile
station UE, between during the SHO state and during the
Non-�SHO state, differently.
�[0025] However, in the conventional mobile communi-
cation system to which the "Enhanced Uplink" is applied,
the radio base station Node B, which controls each cell,
cannot identify whether the mobile station UE establish-
ing the radio links with each cell is during the SHO state
or during the Non-�SHO state.
�[0026] Accordingly, there has been a problem that, in
the conventional mobile communication system to which
the EUL is applied, it is not possible to perform the trans-
mission rate control of the uplink user data, based on
whether the mobile station UE is during the SHO state
or during the Non-�SHO state.

BRIEF SUMMARY OF THE INVENTION

�[0027] The present invention has been made consid-
ering the problems, and its object is to provide a trans-
mission rate control method which can increase radio
uplink efficiency in whole cells by controlling a transmis-
sion rate of uplink user data of a mobile station UE during
a soft- �handover state, and a transmission rate of uplink
user data of a mobile station UE during a non soft-�hando-
ver state, differently, in a mobile communication system
to which an "Enhanced Uplink" is applied, and a radio

network controller RNC.
�[0028] A first aspect of the present invention is sum-
marized as a transmission rate control method for con-
trolling a transmission rate of uplink user data to be trans-
mitted by a mobile station, including: determining, at the
radio network controller, that the mobile station is shifted
between a soft- �handover state in which the mobile station
establishes radio links with a plurality of cells and a non
soft-�handover state in which the mobile station establish-
es a radio link with only one cell; allocating, at the radio
network controller, a first temporary identifier or a second
temporary identifier as a common identifier for a common
transmission rate control to the mobile station based on
the determination of shifts; and controlling, at a cell which
establishes a radio link with the mobile station, the trans-
mission rate of the uplink user data of the mobile station
using the first temporary identifier or the second tempo-
rary identifier.
�[0029] In the first aspect, a radio network controller can
manage a first temporary identifier to be allocated to the
mobile station during the soft-�handover state, and a sec-
ond temporary identifier to be allocated to the mobile sta-
tion during the non soft- �handover state.
�[0030] A second aspect of the present invention is
summarized as a radio network controller used in a mo-
bile communication system for controlling a transmission
rate of uplink user data transmitted by a mobile station,
including: a temporary identifier manager configured to
manage a first temporary identifier and a second tempo-
rary identifier; a shift determiner configured to determine
that the mobile station is shifted between a soft-�handover
state in which the mobile station establishes radio links
with a plurality of cells and a non soft-�handover state in
which the mobile station establishes a radio link with only
one cell; and a temporary identifier allocator configured
to allocate the first temporary identifier or the second tem-
porary identifier as a common identifier for a common
transmission rate control to the mobile station, based on
the determination of shifts.
�[0031] In the second aspect, the temporary identifier
manager can configured to manage the first temporary
identifier to be allocated to the mobile station during the
soft-�handover state, and the second temporary identifier
to be allocated to the mobile station during the non soft-
handover state.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

�[0032]

FIG. 1 is diagram of an entire configuration of a gen-
eral mobile communication system.
FIGs. 2A to 2C are diagrams for explaining a method
for controlling a transmission rate of uplink used data
in a conventional mobile communication system.
FIG. 3 is a diagram for explaining the transmission
rate control method in the conventional mobile com-
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munication system.
FIG. 4 is a diagram of an entire configuration of mo-
bile communication system according to a first em-
bodiment of the present invention.
FIG. 5 is a functional block diagram of a mobile sta-
tion in the mobile communication system according
to the first embodiment of the present invention.
FIG. 6 is a functional block diagram of a baseband
signal processing section of the mobile station in the
mobile communication system according to the first
embodiment of the present invention.
FIG. 7 is a diagram for explaining functions of the
baseband signal processing section of the mobile
station in the mobile communication system accord-
ing to the first embodiment of the present invention.
FIG. 8 is a functional block diagram of a MAC-�e func-
tional section in the baseband signal processing sec-
tion of the mobile station in the mobile communica-
tion system according to the first embodiment of the
present invention.
FIG. 9 is a functional block diagram of a layer-�1 func-
tional section in the baseband signal processing sec-
tion of the mobile station in the mobile communica-
tion system according to the first embodiment of the
present invention.
FIG. 10 is a diagram for explaining functions of the
layer-�1 functional section in the baseband signal
processing section of the mobile station in the mobile
communication system according to the first embod-
iment of the present invention.
FIG. 11 is a functional block diagram of a radio base
station according to the first embodiment of the
present invention.
FIG. 12 is a functional block diagram of a baseband
signal processing section in the radio base station
of the mobile communication system according to
the first embodiment of the present invention.
FIG. 13 is a functional block diagram of a layer-�1
functional section in the baseband signal processing
section in the radio base station of the mobile com-
munication system according to the first embodiment
of the present invention.
FIG. 14 is a functional block diagramof a MAC-�e func-
tional section in the baseband signal processing sec-
tion in the radio base station of the communication
system according to the first embodiment of the
present invention.
FIG. 15 is a functional block diagram of a radio net-
work controller of the mobile communication system
according to the first embodiment of the present in-
vention.
FIG. 16 is a sequence diagram showing operations
of a transmission rate control method in the mobile
communication system according to the first embod-
iment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

(Configuration of Mobile Communication System Ac-
cording to First Embodiment of the Present Invention)

�[0033] Referring to FIGs. 4 to 16, a configuration of a
mobile communication system according to a first em-
bodiment of the present invention will be described.
�[0034] It should be noted that, the mobile communica-
tion system according to this embodiment is designed in
order to increase a communication performance such as
a communication capacity, a communication quality and
the like. Further, the mobile communication system ac-
cording to this embodiment can be applied to "W-�CDMA"
and "CDMA2000" of the third generation mobile commu-
nication system.
�[0035] In the example of FIG. 4, the cell #3 which is
controlled by the radio base station Node B #1 is a serving
cell for the mobile station UE, which mainly controls the
transmission rate of uplink user data transmitted from the
mobile station UE.
�[0036] The cell #1 which is controlled by the radio base
station Node B #2 is a non-�serving cell for the mobile
station UE, which establishes a radio link with the mobile
station UE and is not the serving cell.
�[0037] Here, in the above case, the cell #3 (the serving
cell for the mobile station UE) is configured to transmit
an "Enhanced Absolute Grant Channel (E-�AGCH)" to the
mobile station UE, and the mobile station UE is config-
ured to transmit an "Enhanced Dedicated Physical Con-
trol Channel (E-�DPCCH)" and an "Enhanced Dedicated
Physical Data Channel (E-�DPDCH)" to the cell #3 (the
serving cell for the mobile station UE).
�[0038] Further, in the above case, the cell #1 (the non-
serving cell for the mobile station UE) is configured to
transmit an "Enhanced Relative Grant Channel (E-
RGCH)" to the mobile station UE.
�[0039] An example of general configuration of a mobile
station UE according to this embodiment is shown in FIG.
5.
�[0040] As shown in FIG. 5, the mobile station UE is
provided with a bus interface 11, a call processing control
section 12, a baseband signal processing section 13, a
transmitter-�receiver section 14, and a transmission- �re-
ception antenna 15. In addition, the mobile station UE
can be configured to include an amplifier section (not
shown in FIG. 5).
�[0041] However, these functions do not have to be in-
dependently present as hardware. That is, these func-
tions can be partly or entirely integrated, or can be con-
figured through a process of software.
�[0042] In FIG. 6, a functional block of the baseband
signal processing section 13 is shown.
�[0043] As shown in FIG. 6, the baseband signal
processing section 13 is provided with an upper layer
functional section 131, a RLC functional section 132, a
MAC-�d functional section 133, a MAC-�e functional sec-
tion 134, and a layer- �1 functional section 135.
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�[0044] The RLC functional section 132 is configured
to work as a RLC sublayer. The layer-�1 functional section
135 is configured to work as a layer-�1.
�[0045] As shown in FIG. 7, the RLC functional section
132 is configured to divide an application data (RLC
SDU), which is received from the upper layer functional
section 131, into PDUs of a predetermined PDU size.
Then, the RLC functional section 132 is configured to
generate RLC PDUs by adding a RLC header used for
a sequence control processing, retransmission process-
ing, and the like, so as to pass the RLC PDUs to the
MAC- �d functional section 133.
�[0046] Here, a pipeline works as a bridge between the
RLC functional section 132 and the MAC-�d functional
section 133 is a "logical channel". The logical channel is
classified based on the contents of data to be transmitted/
received, and when a communication is performed, it is
possible to establish a plurality of logical channels in one
connection. In other words, when the communication is
performed, it is possible to transmit/�receive a plurality of
data with different contents (for example, control data
and user data, or the like) logically in parallel.
�[0047] The MAC-�d functional section 133 is configured
to multiplex the logical channels, and to add a MAC- �d
header associated with the multiplex of the logical chan-
nels, so as to generate a MAC-�d PDU. A plurality of MAC-
d PDUs are transferred from the MAC-�d functional sec-
tion 133 to the MAC-�e functional section 134 as MAC- �d
flow.
�[0048] The MAC-�e functional section 134 is configured
to assemble a plurality of MAC- �d PDUs which are re-
ceived from the MAC- �d functional section 133 as MAC-
d flow, and to add a MAC-�e header to the assembled
MAC- �d PDU, so as to generate a transport block. Then,
the MAC-�e functional section 134 is configured to pass
the generated transport block to the layer-�1 functional
section 135 through a transport channel.
�[0049] In addition, the MAC-�e functional section 134
is configured to work as a lower layer of the MAC-�d func-
tional section 133, and to implement the retransmission
control function according to Hybrid ARQ (HARQ) and
the transmission rate control function.
�[0050] Specifically, as shown in FIG. 8, the MAC-�e
functional section 134 is provided with a multiplex section
134a, an E-�TFC selecting section 134b, and an HARQ
processing section 134c.
�[0051] The multiplex section 134a is configured to per-
form a multiplex processing to the uplink user data, which
is received from the MAC-�d functional section 133 as
MAC- �d flow, based on a "Enhanced - Transport Format
Indicator (E-�TFI)" notified from the E-�TFC selecting sec-
tion 134b, so as to generate uplink user data (a Transport
Block) to be transmitted via a transport channel (E- �DCH).
Then, the multiplex section 134a is configured to transmit
the generated uplink user data (Transport Block) to the
HARQ processing section 134c.
�[0052] Hereinafter, the uplink user data received as
MAC- �d flow is indicated as the "uplink user data (MAC-

d flow)", and the uplink user data to be transmitted via
the transport channel (E- �DCH) is indicated as the "uplink
user data (E-�DCH)".
�[0053] The E-�TFI is an identifier of a transport format,
which is a format for providing the transport block on the
transport channel (E-�DCH) per TTI, and the E-�TFI is add-
ed to the MAC-�e header.
�[0054] The multiplex section 134a is configured to de-
termine a transmission data block size to be applied for
the uplink user data based on the E-�TFI notified from the
E-�TFC selecting section 134b, and to notify the deter-
mined transmission data block size to the HARQ
processing section 134c.
�[0055] In addition, when the multiplex section 134a re-
ceives the uplink user data from the MAC-�d functional
section 133 as MAC- �d flow, the multiplex section 134a
is configured to notify, to the E- �TFC selecting section
134b, E-�TFC selecting information for selecting a trans-
port format for the received uplink user data.
�[0056] Here, the E-�TFC selecting information includes
data size and priority class of the uplink user data, or the
like.
�[0057] The HARQ processing section 134c is config-
ured to perform the retransmission control processing for
the "uplink user data (E- �DCH)" according to the "N chan-
nel stop and wait (N-�SAW) protocol", based on ACK/
NACK for the uplink user data notified from the layer-�1
functional section 135.
�[0058] In addition, the HARQ processing section 134c
is configured to transmit, to the layer-�1 functional section
135, the "uplink user data (E- �DCH)" received from the
multiplex section 134a, and HARQ information (for ex-
ample, a number for retransmission, and the like) used
for the HARQ processing.
�[0059] The E-�TFC selecting section 134b is configured
to determine the transmission rate of the uplink user data
by selecting the transport format (E-�TF) to be applied to
the "uplink user data (E-�DCH)".
�[0060] Specifically, the E-�TFC selecting section 134b
is configured to determine whether the transmission of
the uplink user data should be performed or stopped,
based on scheduling information, the amount of data in
MAC-�d PDU, the condition of hardware resource of the
radio base station Node B, and the like.
�[0061] The scheduling information (such as absolute
transmission rate and a relative transmission rate of the
uplink user data) is received from the radio base station
Node B, the amount of data in MAC-�d PDU (such as data
size of the uplink user data) is passed from the MAC-�d
functional section 133, and the condition of hardware re-
source of the radio base station Node B is controlled in
the MAC-�e functional section 134.
�[0062] Then, the E-�TFC selection section 134b is con-
figured to select the transport format (E-�TF) to be applied
to transmission of the uplink user data, and to notify the
E-�TFI for identifying the selected transport format to the
layer-�1 functional section 135 and the multiplex section
134a.
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�[0063] For example, the E-�TFC selecting section 134b
is configured to store the transmission rate of uplink user
data in association with the transport format, to update
the transmission rate of uplink user data based on the
scheduling information from the layer-�1 functional sec-
tion 135, and to notify, to the layer-�1 functional section
135 and the multiplex section 134a, the E-�TFI for identi-
fying the transport format which is associated with the
updated transmission rate of uplink user data.
�[0064] In addition, the E-�TFC selecting section 134b
is configured to transmit the uplink user data using an
absolute transmission rate which was included in the E-
AGCH associated with the temporary identifier (a com-
mon identifier) which is allocated by the radio network
controller RNC to the mobile station UE.
�[0065] Such temporary identifier includes a first tem-
porary identifier and a second temporary identifier. Fur-
ther, such temporary identifier is used as the common
identifier in the common transmission rate control.
�[0066] The first temporary identifier can be allocated
to the mobile station UE during the SHO state, and the
second temporary identifier can be allocated to the mo-
bile station UE during the Non- �SHO state.
�[0067] Here, when the E-�TFC selecting section 134b
receives the absolute transmission rate of the uplink user
data from the serving cell for the mobile station UE via
the E-�AGCH as the scheduling information, the E- �TFC
selecting section 134b is configured to change the trans-
mission rate of the uplink user data to the received ab-
solute transmission rate of the uplink user data.
�[0068] In addition, when the E-�TFC selecting section
134b receives the relative transmission rate of the uplink
user data (Down command or Don’t care command) from
the non-�serving cell for the mobile station UE via the E-
RGCH as the scheduling information, the E- �TFC select-
ing section 134b is configured to increase/�decrease the
transmission rate of the uplink user data, at the timing of
receiving the relative transmission rate, by the predeter-
mined rate based on the relative transmission rate of the
uplink user data.
�[0069] In addition, when the mobile station UE per-
forms a dedicated transmission rate control, the E-�TFC
selecting section 134b is configured to control the trans-
mission rate of uplink user data, based on a dedicated
absolute transmission rate which is received from the
serving cell via a Dedicated E-�AGCH.
�[0070] On the other hand, when the mobile station UE
performs the common transmission rate control, the E-
TFC selecting section 134b is configured to control the
transmission rate of uplink user data, based on the com-
mon absolute transmission rate which is received from
the serving cell via a Common E-�AGCH.
�[0071] Here, the Dedicated E-�AGCH is configured to
be transmitted using the dedicated identifier for the mo-
bile station UE.
�[0072] The Common E- �AGCH is configured to be
transmitted using the common identifier for the mobile
stations UE which satisfy the predetermined condition

(for example, the mobile stations UE during the SHO
state, or the mobile station UE during the Non- �SHO
state).
�[0073] In this specification, the transmission rate of the
uplink user data can be a rate which can transmit an
uplink user data via an "Enhanced Dedicated Physical
Data Channel (E-�DPDCH)", a transmission data block
size (TBS) for transmitting an uplink user data, a trans-
mission power of an "E-�DPDCH", or a transmission pow-
er ratio (a transmission power offset) between an "E-�DP-
DCH" and a "Dedicated Physical Control Channel
(DPCCH)".
�[0074] As shown in FIG. 9, the layer- �1 functional sec-
tion 135 is provided with a transmission channel encod-
ing section 135a, a physical channel mapping section
135b, a DPCH transmitting section 135c, an E-�DPDCH
transmitting section 135d, an E-�DPCCH transmitting sec-
tion 135e, an E-�HICH receiving section 135f, an E-�RGCH
receiving section 135g, an E-�AGCH receiving section
135h, a physical channel de- �mapping section 135j, and
a DPCH receiving section 135i.
�[0075] As shown in FIG. 10, the transmission channel
encoding section 135a is provided with a FEC (Forward
Error Correction) encoding section 135a1, and a trans-
mission rate matching section 135a2.
�[0076] As shown in FIG. 10, the FEC encoding section
135a1 is configured to perform the error correction en-
coding processing toward the "uplink user data (E-
DCH)", that is, the transport block, transmitted from the
MAC-�e functional section 134.
�[0077] In addition, as shown in FIG. 10, the transmis-
sion rate matching section 135a2 is configured to per-
form, toward the transport block to which the error cor-
rection encoding processing is performed, the process-
ing of "repetition (repeat of bit)" and "puncture (bit skip-
ping) in order to match to the transmission capacity in
the physical channel.
�[0078] The physical channel mapping section 13 5b is
configured to pair the "uplink user data (E-�DCH)" from
the transmission channel encoding section 135a with the
E-�DPDCH, and to pair the E- �TFI and the HARQ informa-
tion from the transmission channel encoding section
135a with the E-�DPCCH.
�[0079] The DPCH transmitting section 135c is config-
ured to perform a transmission processing of a "Dedicat-
ed Physical Data Channel (DPDCH) for uplink user data
and a "Dedicated Physical Control Channel
(DPCCH)" for uplink.
�[0080] The E-�DPDCH transmitting section 135d is con-
figured to perform a transmission processing of the E-
DPDCH.
�[0081] The E-�DPCCH transmitting section 135e is con-
figured to perform a transmission processing of the E-
DPCCH.
�[0082] The E-�HICH receiving section 135f is config-
ured to receive an "E- �DCH HARQ Acknowledgement In-
dicator Channel (E- �HICH)" transmitted from the radio
base station Node B (the serving cell and the non- �serving
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cell for the mobile station UE).
�[0083] The E-�RGCH receiving section 135g is config-
ured to receive the E-�RGCH transmitted from the radio
base station Node B (the serving cell and the non-�serving
cell for the mobile station UE).
�[0084] The E-�AGCH receiving section 135h is config-
ured to receive the E-�AGCH transmitted from the radio
base station Node B (the serving cell for the mobile sta-
tion UE).
�[0085] More specifically, the E-�AGCH receiving sec-
tion 135h is configured to receive the Dedicated E-
AGCH, which is transmitted using the dedicated identifier
for the mobile station UE, and the Common E-�AGCH,
which is transmitted using the common identifier (the first
temporary identifier or the second temporary identifier)
for the mobile stations UE which satisfy the predeter-
mined condition.
�[0086] The DPCH receiving section 135i is configured
to perform a receive processing of a downlink "Dedicated
Physical Channel (DPCH)" transmitted from the radio
base station Node B.
�[0087] Here, the DPCH includes a "Dedicated Physical
Data Channel (DPDCH)" and a "Dedicated Physical Con-
trol Channel (DPCCH)".
�[0088] The physical channel de-�mapping section 135j
is configured to extract the ACK/ �NACK for the uplink user
data which are included in the E-�HICH received by the
E-�HICH receiving section 135f, so as to transmit the ex-
tracted ACK/�NACK to the MAC-�e functional section 134.
�[0089] In addition, the physical channel de-�mapping
section 135j is configured to extract the scheduling infor-
mation (the relative transmission rate of the uplink user
data, that is, Up command/ Down command/ Don’t care
command) which is included in the E-�RGCH received by
the E- �RGCH receiving section 135g, so as to transmit
the extracted scheduling information to the MAC-�e func-
tional section 134.
�[0090] In addition, the physical channel de-�mapping
section 135j is configured to extract the scheduling infor-
mation (the absolute transmission rate of the uplink user
data) which is included in the E-�AGCH received by the
E-�AGCH receiving section 135h, so as to transmit the
extracted scheduling information to the MAC- �e functional
section 134.
�[0091] To be more specific, the physical channel de-
mapping section 135j is configured to extract the dedi-
cated absolute transmission rate which is included in the
Dedicated E-�AGCH received by the E-�AGCH receiving
section 135h, so as to transmit the extracted dedicated
absolute transmission rate to the MAC-�e functional sec-
tion 134.
�[0092] In addition, the physical channel de-�mapping
section 135j is configured to extract the common absolute
transmission rate which is included in the Common E-
AGCH received by the E- �AGCH receiving section 135h,
so as to transmit the extracted common absolute trans-
mission rate to the MAC- �e functional section 134.
�[0093] In addition, the physical channel de-�mapping

section 135j is configured to extract the temporary iden-
tifier which is included in the DPDCH received by the
DPCH receiving section 135i, so as to transmit the ex-
tracted temporary identifier.
�[0094] FIG. 11 shows an example of a configuration
of functional blocks of a radio base station Node B ac-
cording to this embodiment.
�[0095] As shown in FIG. 11, the radio base station
Node B according to this embodiment is provided with
an HWY interface 21, a baseband signal processing sec-
tion 22, a transmitter- �receiver section 23, an amplifier
section 24, a transmission-�reception antenna 25, and a
call processing control section 26.
�[0096] The HWY interface 21 is configured to receive
downlink user data to be transmitted from the radio net-
work controller RNC, which is located in an upper level
of the radio base station Node B, so as to enter the re-
ceived downlink user data to the baseband signal
processing section 22.
�[0097] In addition, the HWY interface 21 is configured
to transmit uplink user data from the baseband signal
processing section 22 to the radio network controller
RNC.
�[0098] The baseband signal processing section 22 is
configured perform the layer-�1 processing such as chan-
nel encoding processing, spreading processing, and the
like, to the downlink user data, so as to transmit the base-
band signal including the downlink user data to the trans-
mitter-�receiver section 23.
�[0099] In addition, the baseband signal processing
section 22 is configured to perform the layer- �1 processing
such as despreading processing, RAKE combining
processing, error correction decoding processing, and
the like, to the baseband signal, which is acquired from
the transmitter-�receiver section 23, so as to transmit the
acquired uplink user data to the HWY interface 21.
�[0100] The transmitter-�receiver section 23 is config-
ured to convert the baseband signal, which is acquired
from the baseband signal processing section 22, to radio
frequency signals.
�[0101] In addition, the transmitter- �receiver section 23
is configured to convert the radio frequency signals,
which are acquired from the amplifier section 24, to the
baseband signals.
�[0102] The amplifier section 24 is configured to amplify
the radio frequency signals acquired from the transmitter-
receiver section 23, so as to transmit the amplified radio
frequency signals to the mobile station UE via the trans-
mission-�reception antenna 25.
�[0103] In addition, the amplifier section 24 is config-
ured to amplify the signals received by the transmission-
reception antenna 25, so as to transmit the amplified sig-
nals to the transmitter-�receiver section 23.
�[0104] The call processing control section 26 is con-
figured to transmit / receive the call processing control
signals to / from the radio network controller RNC, and
to perform the processing of condition control of each
function in the radio base station Node B, allocating hard-

11 12 



EP 1 764 960 A2

8

5

10

15

20

25

30

35

40

45

50

55

ware resource in layer- �3, and the like.
�[0105] FIG. 12 is a functional block diagram of the
baseband signal processing section 22.
�[0106] As shown in FIG. 12, the baseband signal
processing section 22 is provided with a layer-�1 function-
al section 221, and a MAC- �e functional section 222.
�[0107] As shown in FIG. 13, the layer- �1 functional sec-
tion 221 is provided with an E-�DPCCH despreading-
RAKE combining section 221a, E-�DPCCH decoding sec-
tion 221b, an E-�DPDCH despreading- �RAKE combining
section 221c, a buffer 221d, a re-�despreading section
221e, an HARQ buffer 221f, an error correction decoding
section 221g, a transmission channel encoding section
221h, a physical channel mapping section 221i, an E-
HICH transmitting section 221j, an E- �AGCH transmitting
section 221k, an E-�RGCH transmitting section 2211, and
a DPCH transmitting section 221m.
�[0108] However, these functions do not have to be in-
dependently present as hardware. That is, these func-
tions can be partly or entirely integrated, or can be con-
figured through a process of software.
�[0109] The E-�DPCCH despreading-�RAKE combining
section 221a is configured to perform the despreading
processing and RAKE combining processing to the E-
DPCCH.
�[0110] The E-�DPCCH decoding section 221b is con-
figured to decode the E-�TFCI for determining the trans-
mission rate of the uplink user data (or an "Enhanced
Transport Format and Resource Indicator (E- �TFRI)"
based on the output from the E-�DPCCH despreading-
RAKE combining section 221a, so as to transmit the de-
coded E-�TFCI to the MAC- �e functional section 222.
�[0111] The E-�DPDCH despreading-�RAKE combining
section 221c is configured to perform the despreading
processing to the E- �DPDCH using the spreading factor
(the minimum spreading factor) and the number of multi-
codes which correspond to the maximum rate that the E-
DPDCH can use, so as to store the despread data to the
buffer 221d. By performing the despreading processing
using the above described spreading factor and the
number of multi-�codes, it is possible for the radio base
station Node B to reserve the resources so that the radio
base station Node B can receive the uplink data up to
the maximum rate (bit rate) that the mobile station UE
can use.
�[0112] The re-�despreading section 221e is configured
to perform the re- �despreading processing to the data
stored in the buffer 221f using the spreading factor and
the number of multi- �codes which are notified from the
MAC- �e functional section 222, so as to store the re-�de-
spread data to the HARQ buffer 221f.
�[0113] The error correction decoding section 221g is
configured to perform the error correction decoding
processing to the data stored in the buffer 221d based
on the coding rate which is notified from the MAC-�e func-
tional section 222, so as to transmit the acquired "uplink
user data (E-�DCH)" to the MAC-�e functional section 222.
�[0114] The transmission channel encoding section

221h is configured to perform the necessary encoding
processing to the ACK/�NACK and the scheduling infor-
mation for the uplink user data received from the MAC-
e functional section 222.
�[0115] The physical channel mapping section 221i is
configured to pair the ACK/�NACK for the uplink user data,
which is acquired from the transmission channel encod-
ing section 221h, with the E- �HICH, to pair the scheduling
information (absolute transmission rate), which is ac-
quired from the transmission channel encoding section
221h, with the E-�AGCH, and to pair the scheduling infor-
mation (relative transmission rate), which is acquired
from the transmission channel encoding section 221h,
with the E- �RGCH.
�[0116] The E-�HICH transmitting section 221j is config-
ured to perform a transmission processing of the E-�HICH.
�[0117] The E-�AGCH transmitting section 221k is con-
figured to perform a transmission processing to the E-
AGCH.
�[0118] The E-�RGCH transmitting section 2211 is con-
figured to perform a transmission processing to the E-
RGCH.
�[0119] The DPCH transmitting section 221m is config-
ured to perform a transmission processing to a downlink
"Dedicated Physical Channel (DPCH)" transmitted from
the radio base station Node B.
�[0120] As shown in FIG. 14, the MAC-�e functional sec-
tion 222 is provided with an HARQ processing section
222a, a receive processing command section 222b, a
scheduling section 222c, and a de- �multiplex section
222d.
�[0121] The HARQ processing section 222a is config-
ured to receive the uplink user data and the HARQ infor-
mation which are received from the layer- �1 functional
section 221, so as to perform the HARQ processing on
the "uplink user data (E-�DCH)".
�[0122] In addition, the HARQ processing section 222a
is configured to notify, to the layer-�1 functional section
221, the ACK/�NACK (for the uplink user data) which
shows the result of receive processing on the "uplink user
data (E-�DCH)".
�[0123] In addition, the HARQ processing section 222a
is configured to notify, to the scheduling section 222c,
the ACK/ �NACK (for the uplink user data) per process.
�[0124] The receive processing command section 222b
is configured to notify, to the re- �despreading section 221e
and the HARQ buffer 221f, the spreading factor and the
number of multi-�codes for the transport format of each
mobile station UE, which is specified by the E-�TFCI per
TTI received from the E- �DPCCH decoding section 221b
in the layer-�1 functional section 221. Then, the receive
processing command section 222b is configured to notify
the encoding rate to the error correction decoding section
221g.
�[0125] The scheduling section 222c is configured to
change the absolute transmission rate or the relative
transmission rate of the uplink user data, based on the
E-�TFCI per TTI received from the E-�DPCCH decoding
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section 221b in the layer-�1 functional section 221, the
ACK/ �NACK per process received from the HARQ
processing section 222a, the interference level, and the
like.
�[0126] In addition, the scheduling section 222c is con-
figured to notify, to the layer-�1 functional section 221, the
absolute transmission rate or the relative transmission
rate of the uplink user data, as the scheduling information.
�[0127] In addition, the scheduling section 222c is con-
figured to notify, to the layer-�1 functional section 221, the
dedicated absolute transmission rate of the uplink user
data to be used in the dedicated transmission rate control
or the common absolute transmission rate of the uplink
user data to be used in the common transmission rate
control.
�[0128] In addition, the scheduling section 222c is con-
figured to control the transmission rate of uplink user data
of the mobile station UE, by using the temporary identifier
(the first temporary identifier or the second temporary
identifier) which is the common identifier used in the com-
mon transmission rate control for the mobile station UE.
�[0129] To be more specific, the scheduling section
222c is configured to determine to transmit the common
absolute transmission rate for the mobile station UE dur-
ing the SHO state, via the Common E- �AGCH including
the first temporary identifier.
�[0130] In addition, the scheduling section 222c is con-
figured to determine to transmit the common absolute
transmission rate for the mobile station UE during the
Non-�SHO state, via the Common E- �AGCH including the
second temporary identifier.
�[0131] The de- �multiplex section 222d is configured to
perform the de-�multiplex processing to the "uplink user
data (E-�DCH)" received from the HARQ processing sec-
tion 222a, so as to transmit the acquired uplink user data
to the HWY interface 21.
�[0132] The radio network controller RNC according to
this embodiment is an apparatus located in an upper level
of the radio base station Node B, and is configured to
control radio communications between the radio base
station Node B and the mobile station UE.
�[0133] As shown in FIG. 15, the radio network control-
ler RNC according to this embodiment is provided with
an exchange interface 31, a Logical Link Control (LLC)
layer functional section 32, a MAC layer functional sec-
tion 33, a media signal processing section 34, a radio
base station interface 35, and a call processing control
section 36.
�[0134] The exchange interface 31 is an interface with
an exchange 1, and is configured to forward the downlink
signals transmitted from the exchange 1 to the LLC layer
functional section 32, and to forward the uplink signals
transmitted from the LLC layer functional section 32 to
the exchange 1.
�[0135] The LLC layer functional section 32 is config-
ured to perform an LLC sub-�layer processing such as a
combining processing of a header or a trailer such as a
sequence pattern number.

�[0136] The LLC layer functional section 32 is also con-
figured to transmit the uplink signals to the exchange
interface 31 and to transmit the downlink signals to the
MAC layer functional section 33, after the LLC sub-�layer
processing is performed.
�[0137] The MAC layer functional section 33 is config-
ured to perform a MAC layer processing such as a priority
control processing or a header adding processing.
�[0138] The MAC layer functional section 33 is also con-
figured to transmit the uplink signals.to the LLC layer
functional section 32 and to transmit the downlink signals
to the radio base station interface 35 (or the media signal
processing section 34), after the MAC layer processing
is performed.
�[0139] The media signal processing section 34 is con-
figured to perform a media signal processing against
voice signals or real time image signals.
�[0140] The media signal processing section 34 is also
configured to transmit the uplink signals to the MAC layer
functional section 33 and to transmit the downlink signals
to the radio base station interface 35, after the media
signal processing is performed.
�[0141] The radio base station interface 35 is an inter-
face with the radio base station Node B. The radio base
station interface 35 is configured to forward the uplink
signals transmitted from the radio base station Node B
to the MAC layer functional section 33 (or the media sig-
nal processing section 34) and to forward the downlink
signals transmitted from the MAC layer functional section
33 (or the media signal processing section 34) to the
radio base station Node B.
�[0142] The call processing control section 36 is con-
figured to perform a radio resource control processing,
a channel setup and release processing by the layer- �3
signaling, or the like. Here, the radio resource control
includes call admission control, handover control, or the
like.
�[0143] In addition, as shown in FIG. �15, the call
processing control section 36 is configured to control the
first temporary identifier and the second temporary iden-
tifier.
�[0144] The first temporary identifier should be allocat-
ed to the mobile station UE which is during the SHO state
in which radio links between the mobile station UE and
a plurality of cells are established.
�[0145] The second temporary identifier should be al-
located to the mobile station UE which is during the Non-
SHO state, in which a radio link between the mobile sta-
tion UE and only one cell is established.
�[0146] In addition, the call processing control section
36 is configured to determine that the mobile station UE
shifts between the SHO state and the Non-�SHO state
based on the above measurement report.
�[0147] In addition, the call processing control section
36 is configured to allocate, to the mobile station UE, the
first temporary identifier and the second temporary iden-
tifier as the common identifier in the common transmis-
sion rate control.
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(Operations of Mobile Communication System According 
to First Embodiment of the Present Invention)

�[0148] Referring to FIG. 16, operations of a transmis-
sion power control method in the mobile communication
system according to this embodiment will be described.
�[0149] To be more specific, operations of controlling
the transmission rate of uplink user data in the mobile
communication system according to this embodiment will
be described.
�[0150] As shown in FIG. 16, in step S1001, the mobile
station UE is establishing a data connection for transmit-
ting the uplink user data with the radio network controller
RNC via the cell #10.
�[0151] In step S1002, when the reception power of the
common pilot signal from the cell #20 become more than
or equal to the predetermined value, the mobile station
UE transmits a measurement report to the radio network
controller RNC.
�[0152] In step S1003, the radio network controller RNC
determines that the mobile station UE shifts to the SHO
state, where the radio links with the cell #10 as well as
the cell #20 are established, based on the measurement
report from the mobile station UE.
�[0153] Then, the radio network controller RNC trans-
mits, to the cell #20, a SHO setting request which re-
quests to establish the synchronization of radio links for
uplink as well as radio links for downlink between the cell
#20 and the mobile station UE.
�[0154] Here, the radio network controller RNC can be
configured to allocate, to the mobile station UE, the first
temporary identifier (E-�DCH Radio Network Temporary
Identity (E-�RNTI)" as the common identifier in the com-
mon transmission rate control, and to notify the allocated
first temporary identifier using the SHO setting request
to the cell #20.
�[0155] In step S1004, the cell #20 transmits a SHO
setting response for indicating that the cell #20 has re-
ceived the SHO setting request.
�[0156] In step S1005, the radio network controller RNC
notifies the allocated first temporary identifier to the cell
#10.
�[0157] In step S1006, the radio network controller RNC
transmits, to the mobile station UE, a SHO setting request
which requests to establish the synchronization of radio
links for uplink as well as radio links for downlink between
the cell #20 and the mobile station UE.
�[0158] Here, the radio network controller RNC notifies
the allocated first temporary identifier using the SHO set-
ting request to the mobile station UE.
�[0159] In step S1006, the mobile station UE transmits
a SHO setting response for indicating that the mobile
station UE has received the SHO setting request.
�[0160] The mobile station UE shifts from the Non-�SHO
state to the SHO state based on the parameters. In step
S1008, the mobile station in the SHO state with the cell
#10 and the cell #20.
�[0161] Here, the mobile station UE transmits the uplink

user data to the cell #10 and the cell #20 using the first
temporary identifier which is allocated in step S1003.
�[0162] Then, the cell #10 (the serving cell) controls the
transmission rate of the uplink user data of the mobile
station UE using the temporary identifier (the first tem-
porary identifier and the second temporary identifier) as
the common identifier in the common transmission rate
control.

(Effects of Mobile Communication System according to 
First embodiment of the Present invention)

�[0163] As described above, according to the present
invention, it is possible to provide a transmission rate
control method which can increase radio uplink efficiency
in whole cells by controlling a transmission rate of uplink
user data of a mobile station UE during a soft-�handover
state, and a transmission rate of uplink user data of a
mobile station UE during a non soft-�handover state, dif-
ferently, in a mobile communication system to which an
"Enhanced Uplink" is applied, and a radio network con-
troller RNC.
�[0164] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the spe-
cific details and the representative embodiments shown
and described herein. Accordingly, various modifications
may be made without departing from the scope of the
general inventive concept as defined by the appended
claims and their equivalents.

Claims

1. A transmission rate control method for controlling a
transmission rate of uplink user data to be transmit-
ted by a mobile station, comprising:�

determining, at the radio network controller, that
the mobile station is shifted between a soft-
handover state in which the mobile station es-
tablishes radio links with a plurality of cells and
a non soft-�handover state in which the mobile
station establishes a radio link with only one cell;
allocating, at the radio network controller, a first
temporary identifier or a second temporary iden-
tifier as a common identifier for a common trans-
mission rate control to the mobile station based
on the determination of shifts; and
controlling, at a cell which establishes a radio
link with the mobile station, the transmission rate
of the uplink user data of the mobile station using
the first temporary identifier or the second tem-
porary identifier.

2. The transmission rate control method according to
claim 1, wherein
a radio network controller manages a first temporary
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identifier to be allocated to the mobile station during
the soft-�handover state, and a second temporary
identifier to be allocated to the mobile station during
the non soft- �handover state.

3. A radio network controller used in a mobile commu-
nication system for controlling a transmission rate of
uplink user data transmitted by a mobile station,
comprising: �

a temporary identifier manager configured to
manage a first temporary identifier and a second
temporary identifier;
a shift determiner configured to determine that
the mobile station is shifted between a soft-
handover state in which the mobile station es-
tablishes radio links with a plurality of cells and
a non soft-�handover state in which the mobile
station establishes a radio link with only one cell;
and
a temporary identifier allocator configured to al-
locate the first temporary identifier or the second
temporary identifier as a common identifier for
a common transmission rate control to the mo-
bile station, based on the determination of shifts.

4. The radio network controller according to claim 3,
wherein
the temporary identifier manager is configured to
manage the first temporary identifier to be allocated
to the mobile station during the soft-�handover state,
and the second temporary identifier to be allocated
to the mobile station during the non soft-�handover
state.
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